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(54) PHASE MEASURING DEVICE AND DISTANCE MEASURING DEVICE 

(57)Abstract: 

PURPOSE: To obtain high measuring accuracy while 
removing inferior data by rearranging the respective 
addresses of a memory when the shift of the 
respective phases of the timing signals to a frequency 
signal to be measured is not 1/n the cycle of said 
frequency signal. 

CONSTITUTION: The frequency of the reference 
signal fS from a quartz oscillator 100 is lowered to 1/ 
(n-1) by a first frequency divider 1 10 to be multiplied 
by n-times by a synthesizer and subsequently 
lowered to 1/m by a second frequency divider 130 to 
form a measuring signal fM according to the signal fM. 
The light pulse emitted from the laser diode 1 is 
converted to an electric signal by an APD 71 to be 
sent to a sample holding circuit 220 and a signal fS is 
also sent to the circuit 220 to be converted to digital 
signal to be stored in a memory 1 60. The signal from 
the amplifier 160 becomes a DC level signal by a peak 
holding circuit 1 90 and a level judging circuit 200 
judges whether the APD 71 and the amplifier 160 are within a proper operation range on the 
basis of the quantity of light of a received light pulse train and, only when this quantity of 
light is a proper value, a CPU 500 employs the data from an A/D converter 300. 




LEGAL STATUS 

[Date of request for examination] 1 2.02.1 999 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 

than the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3141120 

[Date of registration] 22.1 2.2000 



(19)B*mOTJr (J P) (12) & H & $g (A) (ll)ft§m»&§S#^ 

#^¥5-232232 

(43)&P8B ¥J$5*fKl993) 9M 7 B 



(5i)inta s mmn frpi&mm f i ft«r**fifw 

GO I S 17/36 4240-5 J 

G 0 1 C 3/06 Z 9008-2F 



**B# St#«»&5(£ 13 H) 



(21)fcbK#^ 


^81^4-72309 


(71)tIJlIA 


000220343 






(22)MiB 


5 FJ«4¥a992) 2^210 




X58KffE&BH75# 1 






















^«i5S«E^?eBr75# i ^ 




















(72)^IS^ 


^ffiKSK^B«T75 












*tt mm 


#i# 








(74)ftJlA 




i 





(54) imiozm tefflaij«seacfffi«6«!))£»B 



(57) («HE*I) 

WiK-imZ tile?- * £ A D^&Sft/cT 1 a iSHfrfm 

T-ztzmnu, mm&m^mifi, s^v^mv&r 
iruwr-zfrh. ?~i)^mc^wim.®<m. 




1 

> yfPI#&£#Si . C © $ J 5 > y^fC i 0 MBit 
»J01»«Mi**A D£8nrSfc«>©A D^fc^Si . 

ttrSft:&©n<I©7 FUX£W-f£>*yfSi. C 
©^y^SKIBttSft/cT 1 --* igJIBA D^fc^&K 

©fln»#Si. irfB^y^sc^Fuxo-f-*^ 

h . 7 - y xg&(c J: o WB»«gMi0KA^OtaEtB« 

-feSA-rfcy. c©-y->^;b*-;i/K$nfc«i^AD^ 
ikrftWctittd4iTb»«mqi i iaig©fifflsij^ 
s. 

[ mm 3 ] ^oflttftra *) m?mw%®imm 

-ffisimr h $ a s > *fi#4i&£3 -tt s fc»© * s 

> ifm%&&&mt . c © $ s > <t ») mm 
msmasat^* a Dsem-r s/c»© a ds»#*«4 , 
c ©a d j: 9 san s tifcf* ^ y * *ta 

ttT*/cJt>©nra©7 FUX£WTSj<*y^Si. C 
©y * y ?J£<CRH3 titcf- * iiriaA D^&^SK: 

©ang^s t . wsb> * y ^s©&7 k u ^ ©7 s - * *> 

e. . 7 - y x£9ttc J: 0 U^aaJ5£S»^^^©fttS4 
^ffl-r^fc&©ifSMffi*©i^6%orteip. c©i» 

MR® 1 /nrftt»»^Ktt. IWB^f* 'J^S©S7 F 

sp*> e. ©#*«£*f&«jK:*f u r mm s icm>m^ 
Si. c©tis^^e»©Jsw*%s*o > mswi-st 
©^^i/x(c^jft-r^fcjf>©§^si. c©§#* 
s-c^&sftfcgmm^KWLr. zo&mmtmm 

ttSfcfeC^SV^fl-Stll^Si. C©f-f3>y 
ft-^CCJ: >) tt£$fiflH»& A D^&T £ fctf>©A D£& 
#Si. COADSBft^SKiOffljlShfcf^y** 
ft^t&faif-f £;tot>©nffl©7 F UX£Wf S^^&y^ 

Si. c©y*y#a«:iBtesnfc^-*ii5iBAD^ 
mm j; f^^sn/cf 1 < y * ^m^tf- * i £fln# 
-r s fc&wflnii^s i . * y ^s©&7 f u x © 



C2) 1S&W5-2 32 23 2 

2 

tttHU l«IB7feaS8B*^©%«*^l?IBS«fi#*r© 

(4ffl^KS-^#. »i3e*»«i*-c©ffi«%siii-rsfcjf> 

gp*> e>©#4»l5e*M&«jR:*f o TSHB-T a &*©*^# 
Si. C©»£«««W>6©S«**SBtU. «SMt* 
©SM^VVXtC^-ra/cfeW^^Si. C©S*^ 

io. fsxmkstitcgnmmcttLx. co^mmmm 

#Wt *) . nllJC-BPlWf 5 f -f S >*flre*«fc3 

mtu*) wm^am^ a Dsaur */c«>©a Dsan 
m# Sriatrr *fc»©nte©7 f ux*wrs^*y^ 

Si. COy^ey^StclBii^^c^-f iSSIBAD^ 
«*S{C «fc ») SBft 3 tifcf 1 ^ J? * * i £flnt§[ 

•rSfcJbOjWf^Si . iffB^* y#S©#7 F IxX© 

20 «au UE*ffif»^6©^*>6friBSfffli#*r© 

©■r^. i9iBgflft#©J§8i©l/nT&b>»i£fc: 
tt. iifB^ * y ^S©&7 F U X©^- 3» Z&VfrZ Z 

C i %^St i f SffiSt9M«g. 

[»W©#fflJ5cittW] 
30 [oooi] 

[«KLh©fiJfli»Jf] »fitffi«l3£?Rjg©»9K 
£#*»&tMBHI**« 0 fcUT C i ©f * Sfitli'J^gg 
tcftbO. Wc. A^-ffcADSSHOfcft. y*y 

±«:iBt* r c i -c^- $ ©ife-<s: jL t<\ ^a^- 

[0002] 

[ffi*©g^] fie*©^*;bx^©^igffii»H-«. 05 
«:^-rttK. 1 1 o o i» i ©#jgg 1 1 1 

40 0 i If- 1 1 2 0i^2©^Sgl 1 30 i 

at3©#jasi i40iu— y^-f^-Fi iu— 

-ftf-F F^-^A- l l 5 0iAPD7 1 i7>71 1 
6 0i»^@ggl 1 7 0i*^>3? 1 1 8 0i/O 
F/<X7 w 1 2 1 0 i-^>^*-;U F (S/H) 
1 2 2 0io-;«7 4)],$ 1 2 30i3>AU-$ l 
24 0i»«aK15p0i*6«fiSSn-CC>S. 
[0003] *HI£fiS 1 1 0 0*»6HU!)3*ifcJWR« 
f, ©S«M^«. »1©»H81 1 lO-C(N-l) 

»o-«:»nsn*. 9kd^asi 1 1 or»nsn 

50 fcfflKt. Is'sVM-f-l 1 2 0fc2S6nN«Kcafl| 



3 

02 ©#/§;& 1 1 3 OlcmhftXmftO-iCftmZtlX 

mm* mmfmttj:*. 

[0 0 0 4] K^/W 1 5 0«, 

f&2©#jg3gl 1 3 0©ft£^KS^TU~1f#<< 
:^-Fl*«*3tf**fc&«*Tlr>5. U— 
- K l*6|«3ftfc#'W*B, »auasr**3- 

^3tifc#'W*B. *jBR^T*&APD7 HCA 

s*3ft£. 

[0 0 0 5] C©j*»affi*B^6APD7 1 KA*f3 

ftfc3fc>wxB, «»fi-^fc3$t3*i7:/:/i i 6 or 
*B3tite«. immsmm uov-mtorjv 
*n4nictmstix. y>7)i*-)i¥ (s/H) i 

2 2 0£i££>*l& o 

[0006] *a*ms iioo * hfcjssBR 

f s ©»«Ht"t«. ^>F^^i^l 2 1 OCcfcg 
6ft, jE«*«#«:WII3hT*>^*-*F (S/ 
H) 1 2 2 0CCjS6ft£ o F (S/H) 

1 2 20B* >t>FA^7-f Jb*12 lOfr&OjBfcS 
1 7 0rrm3ft/cr*>>* 
jWt-^r^>^;i/#-;wF-r«tt«:a:or^a. 

[0007] ccr, jaimf . ommmnt, mm. 

[0008] 

fM ^ m (n±l) fs 

[000 9] 
[ft2] 

ra=m'nf I 

[ooio]&*rs&. fstttommts 

[00 1 1 ] 

1 

f » _ m (n±l) 
1 ~ n 

fs 

(m ' n + 1) x (n±l) 

«B " ' l l ll ■ l ■ l l 

n 

m * n 2 +n±m [ n±l 



= m * n + 1 ±m * ± — 
n 

[00 12] 4ftS w 

[0 0 13] CCT, m*yJ/A*fi»ir*A, tf> 
:/;U*-Jl>F (S/H) 1 2 2 0l**>F'<X7-f^* 
1 2 1 0*6©jEO«m#*, 



(3) «fH¥5-2 3 2 2 3 2 

4 

m# f 5 ©amon #© i -^ffiH*rtitt#6iW5 j: 
m#r*. *t/cr L <da&srb> f. cmsmmfiti 

[00 14] 
[«4] 



10 [0015] 

[00 16] 4*5, fs<tf«4ftiOH«W. *BSffl 
BHA^ffi»Lfci|#K¥ 1 - 1 6 5 6 5 6#fclBKcBtt 

[00 17] ^>^*-^F (S/H) 1 2 2 0©ffi 
Pw«7 ^JHf 1 2 3 0fC2te>ntS*ifi 
$##l*0tfi3ft, a>/tu- £ l 2 4 0fc«fr9*BB« 
fc&Jft34v fflftS*lfcffl#tt*-»jrl 1 8 0tc£6 
ft&, 1 1 8 0(C», »2<D#JS81 1 3 0© 

newt**, »3©#/a8i i4orK«ci/n«:»n 

<r>SBL *«§II&{I&1 10 0rt>6©S»i#fs 

[00 18] ^br^gt@SSl 5 0 0#, #^>#i 1 
8 0<D#*>*«C<fcr), it^fflM^f R <t, 3>MU 
-£124 03tP6©ft^i©fl[«M4a»T^«|{C»« 
30 3 tiTOfc. * l/?iRJHlK 1 5 0 01*, XttEttttrt 

[00 19] 

iftw&m&bjztt? mm) i/^L&#6JJM)^ 

^X^©j6iftrai«-«, 3>y<U-*l 2 40W, a 
wU7/;^ 1 2 3 0©HW©#a^p;*#>( >h£ 

[0 02 0 ] I(ca>^U-$l 2 4 0©tttfjft#f L 
B. APD7 1^T>7'1 1 6 OOKHf*. UKRi 
SSI 17 0, (S/H) 1 22 0, D 

— -f 1 2 3 0^3>/*U-£ 1 2 4 0§©JS 

i a u- jr 1 2 4 o <Dma©# f l (Dmsmwn 

M>3C>»£fcB, HefcitfrfiMc. (a), (b)R 
(c) ©SP^r, #^>*1 1 8 0©W*ffl3W**< 
attS4l^3H*3WjB*S. C©/ctf>, *£-£©ISBB 
so l 80©ffl*ll*#>fi«:¥ft'rsc 



5 

[0021] tfdtmsmts-i—^^-zftm 

bx^6. SX^toxcvKMifi.* APD7 ipry-fi 
1 6i>miE< l cw>mz>%Mfflaiftt\tcm£icK> jeh 

KgfgZ-i 3>;?£}it6£SC4«'Ci*&t,>. C©8$© 
4#|g£U># > a-AX7^;^l 2 3 0^©7ta 

[0 02 2] Jg{C1f>^*-Jl-K (S/H) 122 0 
1s>t>®f8mVt<DW8&*:U--rtxy 4)\>*n \ 2 3 0KJ:y 

tttffc 6 4 (,> 5 (MR*** -3 ft. 
[0023] 

[iijS£ii¥ifc?*fc«>©#g] *nwtt±ffiaa(cfi* 

HJC-SSJW-r £ £ 5 > ^d-*t£&£<* tt£fc&© $ 

K»«!SjaassKfi#« a D^jg-r ztc&oa vm&m 

4. CCA DSO^«KJ: *)$Z&2titc?-< PH)im 

£ieit-r •&/<:«>© n«D7 Ku**w-r&y*y#K 
4, cos^v&mic&mtitcT'-z ^ircADsmi 

J: 9 3 ft/c 7 s -< J? * JUa^- $ 4 4flWt 
£fci&©JlI]JMM84 . tWB* * y 3^©&7 KU-*©^ 

tilB4ttU-r*fc»©iW«!iffi#l84*6»Ji!cSn-C^ 
S„ 

[0 02 4 3 S fc##fef!8©A D^g^SB, 
-il K#R*£A/C*») . C©-y->^*-;l/ K Sftfc 

[0025] crcMHuts. borate* osrtt 

iCeHtt«Mt<W:»l/r. C©«S!C£^jS»4l^*!*5S 
>ctf)©^-Y S>^ft^^#g4 > t©*-YS>yff-Sf 

« «t otmitinaattftft** a D^fc-r *fc&©A d 

£&*&4, C©AD^^&CCj;yg&;*tifc7V ^ 
*JHf^ i &l2ti^Sifca?)©nfi©r F UX£Wf 

y^©4, cw^ty^stcieti^nfc^-f 4ifliBA 
im?z it#>®im^&t , iriB^ * y #s©#r k u 

n»«»#©fmi© i / n r&i»ateK«. ajiay* y 

*8©&7KU*©7 ; -$£fttfa>ASt4KJ:ip. ff 



(4) #^¥5-2 32 2 32 

6 

* * fijffi u -c {4 ta & «#■*• s a tc $ ti x i >s . 
[0025]^ br*§m<Dmmwm3m\t. >w*m 

K#l<TgfflTS/c&©tt^©4. C©il©Pt*!B}* 

(C*fl/C. C©«flft#4P«8*sS«:»J. n@K:-g|HJ 
88*** -f s >^f|^£f6£ 3 #£/<:&©£ 4 3 >yfl 
10 #8£^&4. c©$-Y3>^(i#K:J:iJMBSmM^ 
£AD^*Sfctf>©AD£&#K4. CCAD^if 

<i©7Kux£wt s^y^^. c©^-ty^etc 

«ri2;'*y#a©&7Fu*©? s -*a>e». 7-yxg 

** * r ©ffiflteStil? S fcfc©{S#Mffi*S4 *> *>m 
20 fi£$nr^s 0 

[0026] * fc*^W<Offi8ia9^5BW; 'WZtMC 
«*f**«W4. C©3fcjH»*»6©36*S!l3©»*««JK: 
*t L T jiffi-T S fc»©*^#© 4 , C©jMS*f^»e, 
©SW3fe«:S*l/. fca^-^ft^Waic^fcrSfc 
»©^^S4. C©S3fc^l8-C^3nfc§M<l#{C 
StLr. C©§«m^4|H»!*sgJ&D. nB{c-ai^« 

tzm s >^m^%^$i*4/c»©^ 5 

4 . c©$-f s> mmc «t 0 i?fESffifi#=& 

AD^-r*/c«)©AD^#©4 > COAD^^S 
30 K «fe ^gjft S nfcf 5 ^ y * *»#«EtW « fcft© n ® 

©7 Kux*#-r*>*y#S4 > c©^*y#SKia 
us ftfcT 1 - * 4 fria a d£&#jsk: <t 0 nfcT 1 

-c©iEiB*s#-r •sfcft©«»4!ia#© 4 & h ti ~> 

40 85© 1 /n t,>Ji^KB > jJIE-^ * y ^g©&7 h* U 
^©7 t -5f^^ASC4CC,t0 1 BUlH§fie^©tg 

tzmtzmmztixM. 

[0027] 

*c»l/-C. C©tSaJ3©aja3»4ig)t8*sa«c») > nBtc 

-Kiawr* f 3 > y##t#B4i/. a dssi^s 

*i. c © $ -f 3 > vm^ i. 0 tSiWSS«»«#4 A D 
50 ^ftU n<i©7KUX?:WrS^*y^l8AS. ADf 



tan* u K*«gmi*s. 
r s * 4 s > ^<t#©&{a*i©r tim. m imamm 

#©SJ8© 1 / n V% k », > * y 3M9©&7 K 
ux©^- c 4^9. tftMgMfflMI 

C 0 0 2 8 ] *fc*^W©ADS^#S«. 1f->7Vl<# 

~)l F3 ti/dif£A D £8nT* CitTtS. 
[0029] MK##SW©8§Ilt«££S«. jeKa&frrt 

4KJ»#g&») 1 nliK-eialWrSf Y5>^(t#4 
ft#*l£AD£lfcU nffl©7 KUX*#TSy*y# 

RtcEtt 3 ftfc $ 4 A DgSMCc J: <0 titc 

0gmfI^©fifB£$fflT&4±fc(t. £iifi#K:*fT* 

* s > ^M#©sttffl©rn*i. sm©s»© i /n 

■Cft^flteKtt. ->f*y^g©&7FL'X©7 t -*£& 

*. *LrSW«ffl|#«*i, *»SS*»?>©^^6S# 
<t-*f*r©ftrag{tg-3*, 9l«*tm»S-c©f®84S 
jrr*8(tfr-D.rt>s; 

[0030] 

[J&560H] **W©*JSW*HfflKSr?i,>rSiWrS. 

[0031] m2M£wir®<ci^mM<Dftimim 

B. U— F 14. 3>f ; >-y-u>X2 4 > 3 
>f>1M/>X3t. -*t©#«7 , yXA4 1. 4 2 
4. »A5i, rta5*SS6 4. APD 

7 14, IiS^7 7-f^-8t, XyXA94. ft* 
U>X1 0*6«fiJ$nri^„ ^LT. 

[0032] U-1f^^^-Kl 43>7 r >-y-U>X2 
1, 2 2ii»ffi7 7-(A--8 1 4#fj7'yXA4 1 

4 •? y x a 9 tm> u >X l o 4 iWfc^a«:Ksjf 



(5) #H¥5-2 32 23 2 

8 

[0033] U-ypJt- f 1 ttftjSgBJtgEST 
©t?. $Hiiea)©U-1f^'f3|--Fltty!;UXU-if^ 

fa.-tA Jt#0 .0 ' 1 «gS©M'Jl,XjR4» 
£3-e*C4*«t?#S. #88^ 9 S3.?- a 5 tt#i£ 

[0034] iISffl:£7 y -M- 8 B^WjIJS*®© 
10 lot?* 9. jIS/B^t-^-SKB. *-F#f5t* 

[0035] $MW7*yXA4 ltt. $10A-7$7- 
4 11 4®2©^-7 57-4 1 2tfr<bffil$,2tiXi6 
9, #Sfl7yXA42«. 

^2©^-7S5-4 2 2 4#>6&-?T(,>5„ U— »f# 
-f F 1 WJ4#i97 y XA4 1 ©|ffl« t Sfe5fc§bfc:7 t 

-Ym*-8 1 48^^77-/ ^-8 -e^nrt,^. M 

K^7'yXA4 2 4S*^7fl!l4©S»> 
20 7r-Y^-8 2-Cie«n-ct^. fcte^^teflfCtt. is 

»7r-frt-8 1 <D— SP**. jggffl^7r^A-8 
***aS8«:^4%-,-Cl,»S. 
[0036] «*»<*x*iu— !f 2V F 1 *>6f£f* 
3ft£4. 3>7 ; >-y-U>X2 1 . 2 2{c<tO^MJ3fc 
7 7^-8 1©A7JS8 1 aCCfS^na. ^*fflJ* 
7r^^*-8 1«. jiMffl767y-r^'-8 4^3tir 
lr>i©r, j&W*!*. jiJ2ffl7fe7T-f>'^-8rt?rjttf 
7>S!l7 r yXA4 HC^ie,iiS„ ^SH7-yXA4 1© 

si©^-7$5-4 1 1 *aab^<*^5dB. t6?§ 

4^Co-Ct,^„ #8JXyXA4 l©^l©^-7 %v~ 

4 1 irjgi*$n> S{c02©^-7 57-4 i 2-tjs 
mtitc>wMt> immm*.** -v^s^or. 

*6fc«>©*>©-ca.5„ fie-,r. m>mwz*=i 

5 HSME^ftraU fclteCCK. *^'^X «X y 

XA9-cswsn/£i^ > nm^xi qk.zwwx.si 

40 [0 03 7] #^U>X1 0J^f*Hi3*ifc'WX«, 

^-tti-^i irswsn. s^^u>xio-c 
§7tsn7'yxA9K:jiP)ns. gftztituwxm 

7 , yXA9-CS*$tlT^9l7'yXA4 2(Cj^6 
n, 7>*H7 , yXA42©^l©^-7 57-42 1*21 
jH/fc«t^*^*B, §76ffliJ7c7 r -ft- 8 2©St1£ 
«88 2a{C|S^$^S. 

[0038] &fe*fs«jo h 5 5 ^rtasaiffi* 

6*iio-C7>Sll7'yXA4 2K:ill6n* < , * l/c^w 
50 Xtt, 7>«|7yXA4 2«:rtia3n/c^l©7^-7 5 7 



9 

-4 2 1 i»2©^-7 5 7-4 2 2-C5«3n, £3fc 

[0039]^ bT^Mfc? r-M— 8 2 <D|tf tftfjg 8 
2b^6«ffiSnfc3fe^X«, ^>r>1fU>X3 
1, 3 2«ciOAPD7 18C|S^-r*a«c&or*5 0. 

[0 04 1] Hl«C*-r»lSS*«f(B. *b b bMI10 
0±*1<WWSS1 1 0±^>4rSNf1f-l 20±SI2 
©#jai£ 1 3 0 <b U— if 94*- F 1 <t l/-tf 94 *- 
FF5-M-1 5 0£APD7 1 bT>7l 60£«BB 
SS^EIB 1 7 0 tXOy* 1 8 0it-^^;b RUBS 

1 9 0£U<;l405EBB2 0 0<t, ^>FAX7^;^ 

2 1 0i*>^JW«-*F (S/H) 2 2 0iffi«aiS 

«■ 1 o o o o t*6««snri>5. ttcmmmm 

X1 000 0B* AD3>A'-^300i^*'J400 
tC PU 5 0 0 <fcfr6fltofc3hTlr>S. 
[0042] *aXSM 1 0 0 Bft«ft9ft£»&® 1 

&mt9f.*Jt£3*?<r>4. c<DS*tm 

#B. 0 1 <D#Jig 1 1 0 bZs>*V4ir- 1 2 0 b* 
>Fa^7^;^2 1 0 8 0<b(C«^^n 

rir»*. sei©#jagi ioicfltt&snfcjawi#«, 
mio^jisi ioti/(n-i) cc^ssnr^> 

■feff-ftf— 1 2 Otegeft*, ^>-fe1f-ftf-l 2 0 
B, »10^J9S1 1 0*6fl^Sftfc©*&n«U 

m2o^j§si 3o«caau-rs«K:ftor^s. 312© 
#hsi3ob, >»-feif^if-i zofrhvmztitt 

*J, W1<WM»1 10, £2 <D#BS 1 3 0 5/>-fe 

[ 0 0 4 3 ] * U-V94*- F F^-Y /<- 1 5 0 
B, *2©^flSl 3 0©ffl*##r 

&cg£or, u-^-r^-Fisv^xwccWBi-r**) 

[0044] ftfc3l2 <D#m% 1 3 0 ©Htfjft-Sf'T&S 
ffl&fmfu B, CPU5 0 0 1 804tT- 

*#-*Fi9 0fcfe«&stiTi>a. i»£m^f„ 

B, CPU5 0 0«:#br«*«He#4ttO, 

4r 1 8 0ftEFtf-**-JbFl 9 OfcWLtttn? h 

[0 04 5 ] U-1f-y-f*-Fl*6«lt34l*dft^ 

wu, *^**auiLAPD7 ir^n^, c<e> 

APD7 l«§^^7CDlor^>0, pnttftfiCStr* 

t©r#&y>f*-Fr*-s. APD71B. 

APD7 1K1J:9*^;^B, Wfc/W 



(6) #H§¥5-2 3 2 2 3 2 
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[0046] T>^1 8 OB, APD7 1*6A»Sn 

B, $7fcg3#!II8g 1 7 OfciOrWfcOf'-f yjr;|/^- 
*&c^&3ft, *7$>*1 8 0i*>:/**-JPF (S 
/H) 2 2 04ADn>^-4f3 0 0iK:ai6*aS. 
[0 04 7 ] TfOilBfiSl 0 0*6/t>F^7-f;Hr 
2 1 0Kii6Jafcf s BEft»£tt»K 
FBB2 2 0fc2S6tiS. tf>:OI/*-;U FBB2 2 0 

b, cojEatt^jeea^BB 1 1 o ©<f #k j: o v > 

10 ^*-;bF*J"*. *LT#-;l/FShfcffiB, AD3 
>>*-*3 0 0fcimH3hAD*ft3ti. SBftShfc^ 

t^H*- * B^ft^abfe tifc^-t 4 0 0 KifBtt S ft 

[0 04 8] £fc7>:/l 6 0;fc6e-**-;l>FBB 
1 9 0fc2te*ifc<|#B» tr-*#-;UFEBl 9 0fc 

*<A>fl»ifctK U^>M«HB2 0 0icjS6ti&. U 
^lU«EBB2 0 0Bt-^*-^FBBl 9 0*>6© 
fi#4S»; S3K^UX5tjcwea3&SAPD7 1, 

20 leosWjMccjwrafiHr**^^**!^^, 
©is**cpu5ooccas«(c&^r^*. cpu5 

0 0B, U^TCSB2OOfrb0flP»*Stt» 

*3 0 0*»6O^4r*«fflf SttjCttoT^S. 
[0 049]*iC, f s = 15MHz, n=101, 
m = 5 0 0 0 fc«£<DfimHffi£ttn? * C 4 fc 

[0 0 5 0] m#»J/a, f. , f t (D<fi&D^(D{4ffl 

PQffiB, ( n - l ) (co^r*«>n«, r« 2 j «: <fc 9 

30 [0 05 1 ] 
[ft 5] 

m - - ELzi 
n 

= 5 0 Q 0 - 1 
10 1 



[005 2] £&£ 0 

[0 05 3] SfeK^^WCJBWkf. -B, rftlj 
40 J:0. 

[0054] 

[fte] 

f "" m(n-l) - fs 

= 10 1 f _ 

5000 (1 01-1) 1 5MH Z 

= 3 0 3 0 H* 

[0 05 5] i&O. C<DH. jtmStiS/f^XJUoJB 
50 aSSRf. 4. n>F^7<A>2 1 0*6©EKK© 



(7) #^¥5-2 32 2 3 2 
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[0 056] * 



m ' n + 1 -m * — — - 4 9 ~p xi 0 1 + 1-49 

4 9 5 1 - 



ri -- 101 -*vxnr A "-j-j^ FOT 

51 



1 0 1 



coo57] tfto, r*7j ©tf^ornr. a*/* 
KB. rtuj <fcO. 10 

[0058] 
[ft8] 

f f " 1 

„ 3 0 3 0 Hz 
10 1 

= 30H 2 

[0 05 9] <fc&*. 

[0 06 0] gp^, AOft&Sl OO^aSlBStlfcl 20 
5MHz£, /t>K/«!7 ^;b£2 1 0fc:iIUTf#6ft 

tciEmsit* u-ify-f*-Fio»3eis«a»3 03o 
mm t corns n% t> mm l t o rn r t > * . 

[0 06 1] /*>F><X7-f **2 

tt, 10 iHrijafflittSfl[fflH««:«t^T*iO, l 
0 2BS©#^W*?Jtt, lHBtHDffifflHffi£tc 
SttCCtt^roS. C<Dtc&>. ■9->^*-;UF (S/ 30 
H) 2 2 0 ©BWrtf-SfB. 
[0062] f = 3 0 30Hz/l 0 1 
= 30Hz 

[0063] riJWHAtt*. 
[0064] CCDtt^f 4H3«:ar?lirBlBIK:ttl8-r4 
Ciit^o 03 (a) ;<>FAX7-fW2 1 0 

(b) B % ^>K^X7^;U^2 lOfrbOJE&Hm^ 

[0 06 5 ] JBt±©«fc, *>^*-^FHB2-2 0 
#-^F«*6«a3tl*. ffioWJ4 0 0B k n 

ffleu:oBa«s««iasi as. c©y * y 4 o o b# 

W6/^^»fc. CPUSOOfCiOr Fl/**W>* 

cpu5 0 0£^i/ag^*y 4 0 0±ccia 
tS3ti5« 50 



[006 6] y^y 4 00iCPU500B, JD»*a 
©*MM>#oTte?K Ett3tlfcy*y4 0 0±CDiffSt 
OTFUXO^-^tADaftStlfc^-^iftlMCL. 

)KM*y4 0 0±fcm3itSc&#'C**. 

n+ iBae^^-»ttimis£ncttmflMc«E 

&©t\ u^;u#!lJiiiB2 0 0©«K3i«iEr*h«. 

[0 06 7] W%* »>^M«-JUF (S/H) 22 0 
©ffl*fi#tt, 3 0HzTlJBJW<fcfc9jE««£ft&& 

a Daafcfftfc-** 4 0 0 fciat£T3l«§r&-< 
e^i^tfraciKio, jEttMK&ttftADSit? 

oi/nrte^«^«c« % «»H^*y^R(D#r Fux 

[ 0 0 6 8 ] E&C 1 0 2He«B(D«»©«*/^l/XJU 
3 0Hz©2JS«B«HW)f s -*ifta^ l/^ 

5EHS&2 o 0©4TO*S*w^r*tiJiBJH*'r©JSJB 

[0 06 9] ^Cfc^ * y 400 KEtt Stlfc?*- 
ttSJrCUST 5 -*!*, S3 (b) ©f t OffiB&Otttt 

#^*U4 0 0<s)r FuxccftSurteO, f L ©«gg 

[0 07 0] 03 (b) (Of L ©Sft^tt, /OH^7 

^;u^2 1 03iP6©iE5ag^e>f#e)n/cfe(D"c*o, c 

tiJB*fcK*Dt?***>6. 4 0 0<D7FU*42fe 

c©«7c3ti3fciEK«tt, H4«c^-r*{c*c-3t*j0. 

(i.) £Lfcl$, 
[007 1 ] 
[»9] 

□ 

a = £ Do <i) XS in (2nx -~ ) 
[0 07 2] 
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[ftlO] 

a 

b=2 D,(i) XCos (2jtx -L- ) 

[0073] 
[&11] 

,....„-. 

[0074] 41/C. (fib. i 

= 1 ~n ) 10 
[0075] COflWB. *>^JWi-A FHK2 2 0 

[0076] £Lh©SIS*jf* 4 0 0 4C PU 5 0 0 

OOOf*, AD3>^'-$3004^*';400iCP 
U 5 0 0 tifihm^tlX^hC 4K&&. 
[007 7] «±©*K*ff StiS U— 9 F 1 
©#6#ft>&. AD£&3*lfc7 t -$©y*>J4 0 0^© 20 

■Ctf^. *l/"C«»#JI!Bia»cJ:SADS»-f--*i. 

[0078 ]bp*>, 9HNiiK3£R©ttie*0. il. 
sure* * n - * * - ft -cowmt, 

[007 9] 
[SI 2] 

[008 0] ifc*. fit. Ctt^i-C**. 30 
[008 1 ] C©8Ctl,r*»fcffi8^H5IBL«. * 

nissm i o o tmmmm. t , ©^ia«i*ffi^ or . 

*©flcffl*7- , ;xSBftK:j:»j«»fcfc© , c**. g£o 
r. 

[0082] (C/f s ) * (1/2) 
[ 0 0 8 3 ] * 1 JWH£*SE«*l'i*bfc*©-C* 
*. U-oX. f , #1 5MHz4f£4. lJUttflO 

[0084] SfctMNSEIiKoivcfe. *9MEXI8 
Kte^.5*^>$l 8 0©#^7>£-<iI#>e> 1 0m©ffll 40 
KrjJcS>SC4*fT?£r*. BP%. *H#aS§l 0 0©S 
i§^«»f 5 1 8 0**. !fl2©#JII§l 3 0 

h-rs&©-e*s„ hfflttcpus ook 

tt^ffl§#K©#9>htt4ra#Jt#S5©*7 

[ 0 0 8 5 ] * LTfltre^4fSffiiJ£8E8i*iH#£ 
to* * c 4 K J: !) . 3KMilHH-*> &«J@tt*1»2 "C©* 
lil©«i**»*c£*»r*4. cft6©Sfift*?T5$ 

fS&smmttmmmz &©?£>*. so 
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[0086] tt*fMHH£SII«. A D^StofeT 8 - 
>«K»l/r7-«;i^*|||UT«*a8tt»©tMt 
jJ*tf>T(,>S©-c. f->y;b*-;bF$n*^«£>1*l/ 

feiU nWc*> F^'X7 ^ 2 l o KfU.tr. a 

[0087] '<*x?&ftDXimif- 

©#&£>•?, fi£*©LED*m>fc*^SS:^©3fcjK 

£*gt©ffliflll£<c fctS/Bf* c i*J-C* s. 

[0 08 8] 

[*MU «±©ttK*fi83tofc#3M!tt. #S©SiSS! 
rllOiiTlHM309iB»«#«:*fLT. C©IAffl£Hig 
$4 0 . n BK-ttRIW * * 5 > fl>* 

«e£3#*fc»©*-<3>y©<WB£#«£, t<D* 

s > if mid *} mimwmmmLm^zA Dg&f 

£fc&©AD£gS^K4. C©AME»^RKJ:9S3fc 
Stofcir^*;l^4iBt8*Sfc*©nfi©T Fl/X 

- * 4laiBA D j: 9 S&3 n/cf 1 ^ s?**fl| 

* 4 *anfif *fc»©jnig#© 4 . wte^ * y # 
g©&7 F vxcyf- $jfit>^ v - >; x£ftfc J: 0 iftie 

tBwss«s;M#©fiffl*^ttif4fc«>©sifit«ia*a 
4*>6*«stori,>*©t? > mm&mmm^m 

4ttijm#4©titiM*i^3 ^m&K. mmftitm & 

[008 9] KtCAD^ftStofc-f-^iy-tUiKIE 
g-r*C4*5-C*. ^-*©3Wii#©iaSa#iJtK> 

^*y±©^-**g*KM;j&>;iac4#-c$s© 

"C. r«2-j (Dm?, f»*g&ffift'rS J ftg*i&<. 
£Jin©#Jlft£BBJda& «>©£-*-* C i#T» » * 

[ 0 0 9 0 ] * LT . t ©fifcfagiJ5£S|g£&ffl UfcUBt 

■C#S4C>54ttll/fcS»»***S. 
[009 1 ] 

[BnK>WiftlHI] 

mi ] *mB©mv©«^di<:^ri9-c»s. 
[S2 3 ^^©jafeWkD^fltfiS^^-riat?**. 
[S3] *jKi^©f s> f„ f l oWBtmi1-«H 
r**„ 

[04] 4^^*^itKj:»)as3tofc«»*li 
HJ-TS0-C**. 

[05] m&mi*WLmhm-c3bz>. 

1 U-1fy-f*-F 

2 a>^>-9-U>X 



(95 
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3 3>r>U-u>X 

4 1 ft®y'VXA 
4 2 ^gJ^'jXA 

7 1 APD 

8 agm*7T-f^- 

9 y'VXA 

10 *t®3U->X 

1 1 n-t-**-:/ 
160 T>7' 

170 w&smemvk 
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